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(54) nPMHnbHAH TPYBA 
(97) Abstract: 

Vkasanhoooaast', b TpytSocrpocimii. CynqBocTb ii3o6peTeHiui: npo^iuib sbinanBeH b sane cnampmaoA 
wouAmanfOi m Tpex KaiuicEM^pfbuc nonocrrcii. o6pa30BaKHbix ra Tpy6Hoit aaroroom. ;^bc n Kirropfaoc 
oonpBKacaioTCH ucx^y co6oft KapyTnibiMK noeepxBOCTHUH ynnpcaHboc viocreft c ^pustpoemtUM utxjQf 
HKMH TpCTbcn noJiocTii. npH yroM gfyi ycMm te no p cpA H oci H A^yx KaimeaimBbUC mnocrdl o6pa30BaBbi 
BHyrpcRHeft noBq>XHOCTbio Tpy6H0ft aaroroBKM, hx HapyxHHc noaepxHoeni otSpaaoBSHbi BapysBoft 
Doaq)XMocTbio Tpyt5eofl saroroBKx. a BHyrpcHHwi noeqixHocTb. qxy^ieft iranocra o6pa3oeaHa RapyxBofl 
iioeq)XBOCTfaio Tpy6aoft saroToaui. HapymnaH noBepxHOCTb sroft nojiocTH o6pa30BaHa BHyrpcHHcfl 
noBcpxBOCTfaio Tpy6H0H saroTOBKB. 1 m. 
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Deacrlption (Oin(»iKc ■3o6peTeHM|: 

|f3o6peTtHne «mfoartcR k o6pa6arKC kccrannoB AaanomcM k mowct 6hrrt. iicncuibaoBaHD npB 
loroTOBnefiiiii rp^ c 4>aooiiHbD4 npo^wieM, npHUOweMboc b Kauecroe 3arorroa>K iDiacrupdl. 
nonnbaycubix Ann ooocrraHoonaaifi repMenwHocni bcw^hiiUc. m^mtBttx ■ rasoBbix cKsaxira. 

MoDccTHa MHorwiy^tcBaw npowwhHo-ro*pKpoBaHHa« Tpy6a. nptnwran 3> npftTOTBn. BwnwiHCHHaH lo 
Rpyrjioft Tpy6Hoft saroroBKM tiyrcu no^pustpooaMam [pacrrfmeasu^ ec noncpcmoro oeHcaim. PerynnpyH 
BemnaiHy ^aaniiaaraiH paraoioB a 3anm)aty m hx kojuwoctoo. mojeho Ha offHoft o npaBKe ravraaniiBaTb 
Tpytfu c paamraibiM npo^wieu. mto oco6eHHO oamo Ann Tpy6. Kcnojiboyeuba a KatiecTW imacTbipcft jvxfi 
pcBiOHTa o6caA?bix Tpy6. 

HcnoeraTRow raxoft Tpy6bi hbjihctch 6ojitoOiaB cToicm. fle^opuaifloi B Mccrax icsiTriSa. «rro yucHfamairr 
Boaa^oKHocTb pacmHpcHHn njiacrwpH b Konomie n yBemPOSBaerr cTpaniBawiv« nmpmami b. Kpo^e 
Toro. tfonfainoe KCJUwecTPO KOEmeHTparropoa Kanpsusemm b uecrax ii3ni6a Tpy6u. 

TexHKimaR s^na^ pcmatMaH B3o6pmHBeK, aannwuaeTCH b yiioiboianni BcnHWH ocraTogHoa 

AC»Opitfg^3aC«CTCMCTqi»iK|Wa»3BMnpO»WHgBC HM e Hm 



nomflviaiBaii aanm pemaeicfi 3a cuer roro. irro s iqxM^sinbHott ipyCc npeauympcTBCHBO cBapHoft, 
BboniiBeBaoft c f*^^**™-**^ oeKKaiieM npo^ansi. oornacso R3o6peTe»oo. xxpo^mn, gudqtihcb b 

Kmpboc oonptKacwyrai mow co6oft Ha|>ymHbiuR iioBq>xiiocTfiuii ymnpeHHbix uacreft c ^opMapopaHHCW 
McxAY BHMM TpcTMft ixojxocTff. npH 9T0M BHyrpeHHHc ixoocpxHocTK AB>^ KaitncBHAHMx oonocxcfl 
BfyipenBdl noBcpxBOCTbio rpy^Hoft saroroawi. kx HapjrxHuc noBcpxHomr oCpaaoeaHbi 
HapyxBoft noDepxHocrbio Tpy6Hoil saroroaai. a bh^tpchuhh noocpxHocn, nonocrm o6pa30BaHa napymHoR 
noDcpxHOCTbio TTy6B0K saroroBKH. HapyxHan noocpxHocn. mn nwiocxH oCpaaoBaaa oKyrpeHHeM 
noBqsxHOCTUo TpyCHioft aaroTOBUL 

B npwianamoa iqx^ttinbHoJl ipy^ (SanbinaH tiacTt> iu>BcpxHocni rpy^bi OTincrca wacnjo oiracraBoft 
oKpyxBocTH. vro 3HatnrrenbHo ywcHbinaeT kqjdwoctbo KOHnarrpaTOD ganprncHTO no nqaagrpy TpytSu h 
ycKTncH pasAaim iipo<J>iOTH b noBbimacT npoHHocrt cchchhh npn paaAa^c Tpy6 d npoqpooe ik ■coomooBaaiiR 
B KauecTBc nnacTbipeft BOOCTaHOBncHHH repuerwiHocTfi npH peuoffre o^cap^ta kojiobb. Kpoue wo, 
ammaicyrcfi ocxaTOMHwc Kanp«mcHiiH m b caapBOM nmc nocnc pa^aro iTy6M b cKBaraBC ras Kan 
CBapeoft moB BaxQABTOi b 30hc icanoft Ae*opMaivni. a ocranbHaH wacn. ncpmicrpa (<4opiaipOBaiiHhic 
xanncBi^^ue noiiocnO HMeer nnasBbte nepotofifd c uanoft r — 



nqjHuerp HapyMDtt noBcpxwxTW npot^^ 
Tpy<jM An« cocwamw BaT«^ a HapyxHW« on^^ 
Tpy6fai A^ o6ecne<KH»icso6GinBoro cnycKa b c K Ba Mimy . 

McoonbsOBaiiRe npo^wihHhix rpyC b sanecTBe nn^atiipcft. ycraBaBroiBacMbix b wccrax noBpaiAeBKa 
(Tpen^BU, uecnmsi ckboom kdhkoth, acp*<WOWhbmc OTBepcrwH, wsaoc h Ap.) o6cw«« koiiohh. 
njecT pnn npemynwicTB no cpaBBCimio c Tpaw«ipoBHbaffli ucitwaua: bstoto wieHHc npo^anhHott TpyCu 
CBapBoft 3anyroBui nosBOimrr amunmum cmm pacxonU aa ee npoHSBtwrrBo; rax nax 
sHawitnuaaff wn. nepHMwpa Tpy6bi ^ibwktch wiw ooncaaHofi <«pywaocTO. yro ywcHbinacT 
KonmecTBO KOimeirrpaTOB. yBcnHWiBaer nnomwb OMipHKOCHOBeHiui npH pac^a^ ucxfly Bbmpa»iamoft 
Tpy^Saft M KonoBBoA n yBcmraiBaeT RanpscceaiiR crpamaiocfi: BooMomaocTb npawcHCHUH npo*wibHWx 
Tiiy6. otepMRpoBaHHbix B tiyirrM. woBQimer coKpsrmn. epeuH pcuoara, yMCBbunrrb pacjow Marq^anoBH 
3inpaTbi iqm peuovK mpemnaaaux yvacncoa nnact«pm« Koadwrfl npaasBopjm peuoRT b 



oJ^KBax Ba 3Ba<iimnbBfauc rf^rtSMiax. WNBbttarrt, w^tmBocn. ■ A<«n)BeTOWTB oTpeuowrBpooamioro 
yuacma. 

npH ^opftfflpoBaHMH 6yHra ro npwiaracMoil npo^iuxbHoft Tpy6w 3Ha«oiTcnbH0 cHHrnawrcH npononbHhie 
Ae^opuaivoi h cKpyMHaaraic Tpy6bi. raK KaK ymiaAIA bhtkob np<wwibiioft n>y6bi npwoBOAirrca Ha abc 
onopu yniKpeHHUx Macrrefi Kanneasvipux nonocreft. 

KpoMc Toro. npcAnaracubift npo^icnb HMCcr AocraroMHyio JscscTKocTb. n npn ^unpoBaw^^ we 
npoMcxoKirr cKcmwi ccKcmw. a npii pasMcmie mc Tpefiyercfi AononuMTCfibHfaOC onepaivift m o6apynOBaBiui 
AnH npaBKH rpyCw ot cxpyMKBaimfi. 

npcAnaracMaH xpytSa npn uaKcnjanbHOfl KOMnaKTHocni cetioow bmcct mofionfaiiDW PWycw kpmhokw 
4K>pK(bi ccticHMH i^aooiiHoro npo4«nH. A »iei4 uetibuic KpiiBiC3Ha ^pMu ocmm upo^mn. tcm ucHboic 
lopacxoAoeaH pocypc luiacnwHocmi npH ^pMoene npo^wiH b craHC h npsi pa:^a«ie ero b CKBasMBC tcm 
MeHbme Bc/nraiHa ocraTOWifaix HanpmswamA. 

Ha Mefrrexe K3o6pajKeiwi npo<>iun>Han Tpy6a noncpeuBOc ccmchh*. ^Rc I m 2 - itanneBHRHbie nonocTii. 3 
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Jnnn^^. HapyjKHbie DOBcpxHocra hbrhjotch Macruo napyxBoft noocpxHocni Tovfinna 

*KaRyKHaano8epxMocrb»TO«iiQnocTHB«)rip«Mrtiio^^ «™roBB,. 
npo*«nwy» Tpy«y. mnpauq,. » muMcoBoft aarwacn nanyoanr ciKnymiQiu eOpaaou. 

Buuvv* "3 TpeCytMoa reoweTpim np<4iin« rOToooro otohkh. ^^^^ ^ 



P*"^" B X H. coa™c«lv«ilJOC 60.1 x WJi 

■at U«W B«nW|IOB«H Ilp« awfalWBMOCTO T|^ 



BEST AVAILABLE COPY 



RU 2091655 Ci 



Claims (^puyna BsodpereHKHl: 

Upo^mihHM Tpy6a. npcHirfymcc-rocKKo csapKan, BbmonKCHHafi c ^aooHHUM ockchbcm ixpo^iuiH. 
0Tmrt2xmiflSKsi tcu, wto npo^ian> BbtaonacH b B^^e cfooiCTpicqHoft Koutsumxfm wa Tpcx sanneesQ^ibix 
DonocTcft. o6pa30BamKbix lo TpytkioA sarorrooKM. jjjot wa Korc^bcx ooopaKacaDTCfi uexf^ <xi6iift 
HapyxKbtiat no6q>XH0CTHMH yurapaoibtx tiacTcfl c (^UBpoBafOKM uexffy tasua Tpmcft nonocrn. npH 
9T0M BHyrpcKHnc noBepxKOCTn ffjEyx sanncmQ^iux nonocreif o6pa30BaHbi BRyrpCHBCsi nooepxHocrtiio 
rpyfSHoA saroroeKM. toe RapyxRbie rtOBcpxKocnt otipasoeaiibi HapyxHoA noocpxHocrtJO Tpy6Rofl aaroroBocn. 
a GRyTpcfoifui noeepxnocTb cp^eft nonocTR 06pa3OBaHa HapyjsHOft noecpxHocrfaio rpytSHoA aararoBKH. 
HapyjKHaH noeepxHocTb sTOft iranocTM o6pa30pa H a BnyTpefmeft noaepxHOCTb» rpyteoft aarorroaui. 
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Drawlng(s) [MeprexH]: 
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(54) SHAPED PIPE 
(57) Abstract: 

Field: Pipe production. Substance of invention: The shaped pipe is a symmetrical 
combination of three guttiform chambers formed from a pipe blank; the external surfaces 
of the broadened portions of two chambers are in contact forming the third chamber, the 
internal surfaces of the first two guttiform chambers are formed by the internal surface of 
the pipe blank, their external surfaces are formed by that of the pipe blank, the internal 
surface of the middle chamber is formed by the external surface of the pipe blank, and the 
external surface of the middle chamber is formed by the internal surface of the pipe 
blank. 1 dwg 
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Description: 

The present invention relates to the plastic metal working industry and can be applied for 
the production of shaped pipes which are used as blanks for patches employed for sealing 
off injured water, oil and gas wells. 

A longitudinally corrugated multipath pipe is known, which is used as a prototype and 
which is formed from a round pipe blank by deforming (stretching) its cross section. By 
changing the pressure exerted by the rollers on the blank, and the number of rollers it is 
possible to use the same mandrel for making pipes of various shapes, which is especially 
important when making pipes to be used as patches for repairing casing strings. 

The drawback of such a pipe is a considerable strain at the bending points, which limits 
the possibility of expanding the patch in the casing string and produces higher shear 
stresses, and the presence of a large number of stress concentrators at the pipe bending 
points. 

The object of the present invention is to reduce the residual strain by reducing the shape 
curvature and the longitudinal strains in the pipe. 

This object is achieved as follows. The shaped pipe, preferably welded, is made as a 
symmetrical combination of three guttiform chambers formed from a pipe blank; the 
external surfaces of the broadened portions of two chambers are in contact so that they 
form the third chamber, the internal surfaces of the first two chambers are formed by the 
internal surface of the pipe blank, their external surfaces are formed by that of the pipe 
blank, the internal surface of the middle chamber is formed by the external surface of the 
pipe blank, and the external surface of the middle chamber is formed by the internal 
surface of the pipe blank. 

A large area of the proposed shaped pipe surface is part of a circumscribed circle, which 
greatly reduces the number of stress concentrators over the pipe perimeter, decreases the 
expansion forces and increases the section strength so that the pipes used as patches in 
repairing leaky casing strings are not damaged as a result of their expansion. Besides, 
lower residual stresses are produced at the welded joint after expanding the pipe in the 
well owing to the fact that the welded joint is located in the low strain zone and the rest 
of the perimeter (the guttiform chambers) is characterized by smooth transitions having 
small curvatures. 

The perimeter of the external surface of the shaped pipe is made somewhat larger than 
the internal diameter of the casing string for the purpose of obtaining an interference fit, 
and the external circumscribed diameter is smaller than the intemal diameter of the 
casing string to ensure an unobstructed lowering of the pipe into the well. 

The use of shaped pipes as patches which are installed in casing strings to eliminate 
defects (cracks, local penetration corrosion, perforations, wear, etc.) has a number of 
advantages over traditional methods: the production of a shaped pipe from a welded 
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blank makes it possible to greatly reduce the production expenses; due to the fact that a 
large part of the pipe perimeter is part of the circumscribed circle the number of 
concentrates is reduced, the area of contact between the straightened pipe and the casing 
string during expansion is increased and the shear stresses are reduced; the use of coiled 
shaped pipes makes it possible to decrease the repair time and reduce the consumption of 
materials and the repair costs when repairing damaged sections with the use of finite- 
length patches, to make repairs in wells at considerable depths and to increase the 
reliability and the service Hfe of the repaired well section. 

When the proposed shaped pipe is coiled, the longitudinal strains and the pipe twisting 
are greatly reduced due to the fact that the longitudinal pipe coils are supported by the 
bearing surfaces of the broadened portions of the guttiform chambers. 

Besides, the proposed shaped pipe is sufficiently rigid, owing to which it does not lose its 
form while being coiled and no additional equipment and operations are needed to 
straighten the pipe while it is uncoiled. 

Having an exceptionally compact section, the proposed shaped pipe is characterized by 
very large radii of shaped section curvature. And the smaller shaped section curvature, 
the smaller plasticity reserve is consumed while shaping the pipe and while the pipe is 
expanded in a well and lower residual stresses are developed. 

The drawing shows a cross-section of the shaped pipe, where 1 and 2 are the guttiform 
chambers and 3 is the welded joint. 

The shaped pipe is a combination of two guttiform chambers 1 symmetrically located 
relative to the vertical axis of symmetry of the pipe and guttiform chamber 2 located 
between the chambers 1 along the vertical axis of symmetry. When the shaped pipe is 
made from a welded blank it is shaped so that the welded joint 3 is positioned along the 
above vertical axis of symmetry. 

The external surfaces of the broadened portions of the chambers 1 may be in contact with 
each other, and the chamber 2 is formed between them. The internal surfaces of the 
chambers 1 are formed by the internal surface of the pipe blank, and their extemal 
surfaces are parts of the extemal surface of the pipe blank. The internal surface of the 
chamber 2 is formed by the extemal surface of the pipe blank, and the extemal surface of 
this chamber is formed by the intemal surface of the pipe blank. 

The shaped pipe is made, for instance, from skelp as follows. 

A round pipe is welded on a forming-and-welding mill, whereupon the round pipe is 
vertically upset on a shaping mill by means of horizontal rolls so that it acquires an 
intermediate shape and the chambers 1 are formed, whereupon the pipe is deformed by 
vertical rolls so that the third chamber — chamber 2 — is formed and the requisite shape 
section is obtained. 
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The shaping characteristics for specific sections are selected so as to obtain the desired 
geometry of the finished product. 

After the shaped pipe intended for use as a patch for repairing a casing string is sized on a 
sizing stand this pipe is transferred to a coiler or cut to 6 to 12 m lengths. 

Shaped pipe coiling makes it possible to obtain a compact, tightly wound coil, increase 
the coiling density, considerably reduce longitudinal strains developing when the shaped 
pipe is loaded on the drum and facilitate servicing of extensive wells. The shape height H 
and its external circumscribed diameter B are 27 to 35% smaller than the internal 
diameter of the casing string to be repaired, which ensures an unobstructed lowering of 
the pipe into the well to the damaged area. 

The shaped pipe is made as follows. 

A round section pipe 89 mm in diameter and 3.5 mm in wall thickness is welded on a 
forming-and-welding mill from endless band. Following this, the round pipe is loaded on 
a shaping mill and a shaped pipe having the section shown in the drawing is made. The 
round pipe is vertically upset on the shaping mill by means of horizontal rolls so that two 
chambers 1 are formed, whereupon the pipe is deformed by vertical rolls so that the third 
guttiform chamber — chamber 2 — is formed. The pipe is sized on a sizing stand to the B x 
H size, i. e., 60.1 x 57.5 mm. If necessary, the sized pipe is transferred to a coiler. 

For example, a shaped pipe 60.1 x 57.5 nmi in size is used for repairing an oil well. The 
shaped pipe 60.1 x 57.5 mm in size is lowered into the well containing a casing string 89 
mm in diameter so that the clearance is equal to 28.9 mm. An air pressure is developed in 
the shaped pipe and it is expanded with the result that the pipe is straightened and tightly 
pressed against the casing string. After expanding the shaped pipe (patch), its walls are 
compressed and the casing string walls are stretched. The contact stresses and the use of a 
packer ensure that the repaired section is reliably sealed off when both the internal and 
extemal pressures are acting on its walls. 

The use of shaped pipes as blanks for patches intended for repairing casing strings makes 
it possible to restore the well serviceability at a minimum cost. 

The invention is recommended for use in damaged gas and oil wells. 
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Claims: 

The shaped pipe, preferably welded, and having a shape section, comprises a symmetrical 
combination of three guttiform chambers formed from a pipe blank; the external surfaces 
of the broadened portions of two chambers are in contact so that they form the third 
chamber, the internal surfaces of the first two guttiform chambers are formed by the 
internal surface of the pipe blank, their external surfaces are formed by that of the pipe 
blank, the internal surface of the middle chamber is formed by the external surface of the 
pipe blank, and the external surface of the middle chamber is formed by the internal 
surface of the pipe blank. 



Drawings: 
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